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Summary
INFLUENCE OF 1,2,4-TRIAZOL DERIVATIVES ON COMBINATIVE SYSTEMS: REDUCED THIOLS/NO IN VITRO
Nagornaya Ye.A.
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It has been found out that the triazol derivative thiotriazolinum possesses cardio-, neuro-, hepatoprotec-
tive action. It has been shown that functional disturbances are connected with endothelial dysfunction and
the changing in thiol-disulfide system markers and the nitric oxide system. The aim of the study is to carry
out screening of 1, 2, 4-triazole derivatives by their antioxidant action and influence on the thiol-disulfide neu-
ron system in oxidative and nitrosative stress. We studied antioxidant properties and effects on the thiol-
disulfite system of neuron suspension in experiments in vitro by modelling of oxidative and nitro-oxidative
stress by introducing the iron dinitrosyl complex in a toxic concentration of 250 mmol/l into the incubation
medium according to the Methodological Recommendations of the Ukrainian Ministry of Public Health. Dur-
ing nitro-oxidative stress, we found an increase in the content of oxidative modification parameters of pro-
teins (APG, KFG), oxidized glutathione, nitrotirozine and reduction of antioxidant activity, glutathione reduc-
tase activity, glutathione-S-transferase and the level of reduced glutathione in the neuronal suspension. The
introduction of 11 thiol-containing compounds into the neuronal suspension showed that all the compounds
used, with the exception of two, had antioxidant effects exceeding the reference drugs as methionine, unitiol,
sodium thiosulfate, dibunol, and alpha-tocopherol. Thiol-containing compounds reduced the content of nitro-
tisorin, a stable endogenous oxidation product of peroxynitrite, which is used as a marker for NO-dependent
damage. Thiol-containing compounds lowered the content of oxidized glutathione and increased the content
of reduced oxidized glutathione, which is considered as an inhibitor of reactive oxygen species. Thiol-
containing compounds, especially thiotriazolin and angiolin, retained the activity of glutathione-S-transferase
and glutathione reductase that confirms their antioxidant effect
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XAPAKTEPUCTUKA MACCbI U JTUHBbI LI.IVITOEVIAHOVI XKEJIE3bl KPbIC
PEMNPOAYKTUBHOIO BO3PACTA Nnoj BO3AENCTBUEM HA OPTAHU3M
XPOHUYECKOWM 3K3OINeHHOU N’MNEPTEPMUN CPEQHEWN CTEINEHU

XapbKOBCKUA HaLMOHaNbHLIN MEOVULIMHCKUA YHUBEPCUTET

SkcnepumeHmarnsHoe uccriedosaHue rposedeHo Ha 60 benbix NUHelHbIX Kpbicax-camuax, eo3pacmom 12
Hedenb u secom 180-2302. >KusomHbix amoli cepuu riodpa3densinu Ha epynrsi 8 3agucumocmu om delicm-
syrowjux Ha Hux azeHmos. lNepsyro epynny (1) cocmasunu KOHMPOIIbHbIE KPbIChbl, KOMOPbIEe MakKxe Haxodu-
niucb 8 mepMokamepe 8 medeHue 5 yacos ripu memnepamype 21°C. Bo emopyro epyny (2) eowrnu xu-
80mMHble, rnodeepawiuecss XpoHU4Yeckol aurnepmepmuu cpedHel msxecmu (42,0-43,1°C). unepmepmuro
modenuposarsu ¢ 8 yacoe ympa 0o 13.00 (no 5 uacoe exxedHesHO) Ha ripomsixeHuu 60 dHed. Mocre ceaH-
coe aunepmepmuu Ha 1, 7, 15, 30 u 60 cymku xueomHbix dekanumuposarsnu U3 akcrnepumeHma rnod aghup-
HbIM Hapko3oM. HerlocpedcmeeHHO rnocrne dekanumauyuu WumosudOHYyIo xere3y u3esiekanu eMecme ¢ mpa-
Xe0-20pMmaHHbIM KOMII/IEKCOM, OCYUW,eCmesisisiu npernaposKy WumosuoHOU Xeresbl, ocse 4Yea2o e3gewusa-
nu ee Ha aHanumu4veckux eecax BJ/TA-200 ¢ moyHocmbto o 1 me. AHanu3 yugposbix daHHbIX npoeodusnu ¢
MOMOWbI0 KOMIbIOMePHOU npozpamMmbl 051 opeaHo- U Mopghomempudeckux uccriedogaHuli. Pe3ynbmamel
napamempo8 Macchl WUMmMosUOGHOU Xenesbl obpabambieanu C MOMOWbLIO CMamucmu4yeckux rpozpamm,
docmosepHoli cHumarsu 8eposimHocmb owubku meHee 5% (p<0,05). NccnedosaHa OuHaMmuKka rnokasamersiel
macchl! U OnuHbl WUMmMoguOHOLU )ene3bl KpbIC rnocne AnumerbHo20 8030elicmeusi Ha op2aHu3M XpOHUYeCKoU
aunepmepmuu. BbisisrieHO 00CMOBEPHOE CHUXEHUE MaccChl Op2aHa U yMeHbuUeHue OfluHbl 0onel 8 coom-
eemcmeuu ¢ UHMaKmMHbIMU XXUSBOMHbLIMU.

KntoyeBble cnoBa: WUTOBMAHAA xenesa, Macca, AnuHa, XpOHUYecKaa runepTepmMmua, KpbiCbl.

[aHHasi paboma eblironHeHa 8 coomeememeuu C MnaHoM HayyYHbix uccrnedosaHuli XapbKoBCKO20 HauUoHarbHOo20 MeOUUUHCKO20
yHusepcumema MO3 YkpauHbl (XHMY) u siensemcs cocmagHol Yacmbio Hay4YHO-uccriedogameribekol membl kKaghedpbl aHamomuu
yenoseka «Mopghonoeudeckue ocob6eHHOCMU OpeaHo8 U cucmeM mena 4efiogeka Ha amarax oHmozeHe3a» Ne eocydapcmeeHHOU
peaucmpauyuu 0114U004149.

[o HacTosLWwero BpeMeHn 4YenoBeKy B YCIOBUSIX
Tpyda BCE elé NpuUXOoauTCs, U OOBOSLHO 4acTo,
cTankmeaTbCsl ¢ HebnaronpuaTHBIM LENCTBUEM Bbl-
COKuX TemnepaTyp. B meTtannypruyeckon n metan-
noobpabaTtbiBatoLLleN MPOMBILLIEHHOCTU, B Yrofb-
HOW W TFOPHOPYAHOW, B MaLUMHOCTPOUTENBHON U
XUMUYECKON, B CTEKOITbHOW U MULLLEBON, Ha Xenes-
HOOOPOXHOM M BOAHOM TpaHCMopTe, B aBuMauun 1

¢roTe — BOT Aareko He MOoMHbIN nepevyeHb oTpac-
new HapoAHOro XO3sMCTBa, rge Bblcokas Temnepa-
Typa — 40-80°, a Hepeako u Bbiwe 100°, BbiCTyNa-
eT B KayecTBe HebnaronpuaTHoro akropa npous-
BOACTBEHHOIO MUKpoknumara [1;2;3;4]. B YkpauHe
B CBSA3N C HEGNaronpusTHON 3KOMNOrMYeckon cutya-
unen onpegensieTca ganbHENWWUA POCT HapyLue-
HUA TUpeongHon yHKUMW. Ons NOHMMaHus CyLu-
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HOCTM npoucxodswiMx B LUMTOBUAHOM >Kenese
MOPMOMDYHKUMOHAMNBHBIX M3MEHEHUA KX cnegyet
paccmaTpuBaTb B CBETE COBPEMEHHOM KOHUENumu
opraHa Kak MHOrOYpOBHEBOW CUCTEeMbl, Bce arie-
MEHTbI KOTOPOW TECHO CBfi3aHbl Mexay cobon u
hYHKUMOHaNbHO B3aMmMonogvuHeHbl. Takum obpa-
30M, LWMTOBKUOHASA Xere3a co30aéTt npegnochInkuy K
BO3MOXXHOMY BKITIOMEHUIO B MPOLECC pasfnunyHbIX
MEeXaHU3MOB, KOTOpble MOryT OKa3blBaTb BIiMSHWE
Ha U3MeHeHune eé CTPYKTYpbl U pyHKUUN [5;6;7].

Llenb uccrnepoBaHusa 3akniovanacb B onpefe-
NEeHUN OUHaMWKU MaccChbl LWWMTOBUMOHOW Xernesbl B
pasHble nepuodbl peajanTtauuu nocrne BO3OeNncT-
BUSI XPOHUYECKOW rMnepTepMmMM Ha opraHu3aMm nog-
ONbITHBIX XMBOTHbLIX B CPaBHEHWWN C KOHTPONbLHON
rpynnomn.

MaTepMaﬂbl n MetToabl nccrnenoBaHnA

OkcneprvMeHTanbHoe uccnegoBaHve nposefe-
HO Ha 60 6enbiXx NUHENHbIX KpbiCax-camuax BO3-
pactom 12 Hegenb u Becom 180-230r., nonyyex-
HbIX M3 BMBapusa JlyraHckoro rocygapcTBeHHOro
MeaULUMHCKOro yHuBepcuteTa. Bo Bpems akcnepu-
MeHTa nabopaTopHbIE XMBOTHbLIE CoAepXKanucb B
COOTBETCTBMU C NpaBunamu, npuHaTeiMu EBponeit-
CKOW KOHBEHLMEN NO 3almTe NMO3BOHOYHBIX XUBOT-
HbIX, MCMOMb3yeMbIX OS89 SKCMEPUMEHTA U HaYYHbIX
uenen (Crtpacbypr, 1986 r.), B cooTBeTCTBUN C
npuHUMNaMn XenbCUHCKOW Aeknapauuun, NPUHATON
eHepanbHON accambneen BcemupHon MeauumH-
ckon accounaummn (1964-2000 rr.) [8]. «O6wmmMmM
3TUYECKMMM NPUHLMNAMWN SKCTIEPUMEHTOB Hapg, Xu-
BOTHbIMWY, YTBEPXKAEHHBbIMM | HaumoHanbHbIM KOH-
rpeccoM no 6uoatuke (Kues, 2001) Komuccumen no
aTnyeckum Bonpocam 3 "JlyraHckuin rocypapct-
BEHHbIN MeOUUUHCKUIA yHuBepcuteT" (npotokon Ne
5 ot 10.05.2011) ycTaHOBMEHO, YTO COAepXaHue
XMBOTHbIX U MaHUMNynNsuMm, KOTOpble C HUMWU NPO-
BOAMNU, oTBeYyanu 3akoHy YkpauHbl Ne 3447-1V ot
21.02.06 . [9].

OK3oreHHast runeptepMmmst cosgaeanacb npu
MOMOLLIN TEPMUYECKON KaMepbl, CKOHCTPYMpOBaH-
HOW COTpygHUKaMn kKadeppbl aHecTe3nonormm u
peaHumartonorum JlyraHckoro rocygapCcTBEHHOro
MeOVLUMHCKOro YyHMBEpcuTeTa (aBTOpPCKOE cBuae-
TenbcTBo Ne1452526 A1 Ha nsobpeteHune «Tenno-
Basi TOKCUkomnormndeckast kamepa» - MoxaeB [eH-
Hagui AnekcaHgposud, puguH Buktop Cepree-
Bnd, Yonak 3ayapg Onerosud, MIBOHWMH EBreHun
Anekcangposud, Kpacosckun Oner KOpbeBny,
MapbkaBeL, Cepren NBaHoBu4). Kamepa 6bina yco-
BEPLUEHCTBOBaHAa COTpyAHMKamMu kadbeapbl aHaTo-
Mun 4denoseka OsyapeHko B.B. u Bbubuk E.I1O.
«Knumatunyeckaa kamepa C TEMNeKOHTpPonem u Te-
neynpaeneHnemy [10] 2KMBOTHbIX 3TON cepun nog-
pasgensanu Ha rpynnbl B 3aBUCUMOCTM OT OEWNCT-
BYIOLLMX HA HMX areHToB.

Mepeyto rpynny (1) coctaBunM KOHTPOSMbHbIE
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KpbICbl, KOTOPbIE TaKkKe HaXxoAWUNUCb B TepMoKame-
pe B TeuyeHue 5 yacoB npu Temnepatype 21°C. Bo
BTOPYIO rpynny (2) BOLWIMM XMBOTHblE, MoOABEpr-
LUMECA XPOHUYECKOW MMnepTepMUn CPpedHen Tsike-
ctn (42,0-43,1°C). M'mnepTepmumio mogenuposanu ¢
8 yvacos yTpa go 13.00 (no 5 yacoB exefHEBHO) Ha
npoTsbkeHmmn 60 gHen.

Mocne ceaHcoB runeptepmum Ha 1, 7, 15, 30 u
60 CyTKM XMBOTHbIX AeKkanutuposanu U3 aKcnepu-
MeHTa nog aupHbLIM Hapko3oMm. HenocpeacTBeHHO
nocne gekanutauun LUUTOBUAHYIO >Xenesy ussne-
Kanu BMeCTe C Tpaxeo-ropTaHHbIM KOMMSIEKCOM,
OCYLLECTBNANM MNPEenapoBKy LUUTOBUAHON Xenesbl
[11], nocne 4ero B3BelMBaNM ee Ha aHanuUTUye-
ckunx Becax BJ1A-200 c ToyHocTblO A0 1 mr. AHanus
UMPPOBBLIX OaHHbLIX MPOBOAUIIM C MOMOLLBIO KOM-
NbIOTEPHON NporpamMmmbl Aris opraHo- U1 MopdomeT-
puyecknx mnccnegosaHmn «Morpholog» («CeigouT-
BO NpO peecTpauito aBTopcbkoro npasa Ne9604”,
aBTopbl: B.B. OByapeHko, B.B. Maspuy, 2004) [12].
PesynbTaTbl napameTpoB MaccChl LWUTOBUOHOW Xe-
nesbl obpabaTtbiBany C MOMOLLBID CTaTUCTUHECKNX
nporpamm, [OCTOBEPHOW CYMTann BEPOSATHOCTb
ownbkmn meHee 5% (p<0,05).

MporpamMmma opraHOMeTpuM LLUMTOBUOHON Xere-
3bl BKMNlOYana wusMepeHne AfvWHblI C  NOMOLLbIO
wraHreHunpkyns [13]. MNony4eHHble AaHHbIe peru-
CTpupoBanuck B NpoTokonax 3abopa matepunana.

PesynbTaThl MccrieqoBaHuUii

B paHHOM uvccnepoBaHMKM GbINO YCTAHOBMEHO,
4YTO Macca LWMUTOBUOHOM xernes3bl Ha 1 cyTku nocne
XPOHUYECKOW TUNEPTEPMUN  CPEedHEN  TSKECTU
(42,0-43,1°C) B Tepmokamepe B TeueHme 60 gHen
no 5 yacoB B cyTku coctaenset 14,43+0,31mr, 4yTo
HUXE KOHTPOMbHbIX 3Ha4YeHun Ha 5,97%; Ha 7, 15 1
30 cyTkn peagantaumm macca paBHa 15,16+0,42wmr,
15,910,48wmr, 16,8+0,27Mr, 4TO OTNMYaeTcsa OT
KOHTPOIS B CTOPOHY CHUMXEHUS Ha 7 CcyTkU - 4,86%,
15cyTkm - 2,87%, 30 cyTkm - 2,28%. Yepes 60 cyTok
peaganTauMoOHHOrO nepvoja Macca cocTaBuna
18.92+0,54Mr - 9TO OTKMOHEHWE OT KOHTPOMbHbIX
3Ha4YeHU B CTOPOHY CHwxkeHuss Ha 0,71%, cooT-
BETCTBEHHO (puc 1).

OnuHa gonu Ha 1 cyTkM peaganTauun cocTaBu-
na 3,95+0,05MM, 4TO HUXKE KOHTPOMbHbIX 3HAYEHUIN
Ha 4,05% (puc 2). Ha 7 cyTku peaganTaunoHHOro
nepuoga dTM e  MokasaTenu  COCTaBWUMU
4,1+0,04MM, YTO MeHbLUe koHTpona Ha 3,53%. Ha
15 cyTkn peaganTtauun anuHa pasHa 4,18+0,05mm,
YTO HWXKE KOHTPOMbHbIX 3HayeHun Ha 3,09%. K 30
CyTKaM peajanTauuMum COOTBETCTBYIOLLME MNOKa3a-
Tenu coctasnaoT 4,35+£0,02MM, 4TO B NPOLIEHTHOM
COOTHOLLEHMN HWxKe KoHTpona Ha 1,88%. Ha 60
OeHb peaganTauun U3MEHEHUSI B CTOPOHY CHIMKe-
HWUSI BblpaXeHbl MUHUMAIbHO - AfMHa CoCTaBnsieT
4,48+0,04MM, 4YTO MeHbLLE KOHTponsa Ha 1,1% (puc.
2).
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Macca WUTOBUAHOM XKenesbl lHUBOTHbIX
penpoAyKTMBHOIO BO3pacTa Nnog, Bo3AeicTeBuemM Ha
OpraHu3m aksoreHHou CXI'
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Puc. 1. lNokazamenu macckl uwumoeudHoU xene3bl Kpbic penpodykmugHozo so3pacma rnod eo3delicmeuem Ha opeaHu3M 3K302eHHOU
XPpOHUYecKoU aunepmepmuu cpedHeli cmerneHu (8 % COOMHOWEeHUU 8 CpaBHEeHUU ¢ KOHMPOLHOU epynnod)
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JJIMHA NPABOii 10/1M IIHTOBH/IHOI 7KejIe3bl 5KNBOTHBIX
PenpoIyKTHBHOIO BO3PacTa Mo Bo3JelicTBHEM Ha
opraHusm 3ksoresnoii CXI

Puc. 2. lNokazamenu 0nnuHbl WumogudHOU Xese3bl KpbiC PernpodyKkmueHo2o so3pacma nod 8o3delicmeuem Ha
Oop2aHU3M 3K302€HHOU XpOoHuUYecKoU aunepmepmuu cpedHel cmeneHu (8 % COOMHOWEHUU 8 CpasHeHUU C KOHMPOsbHOU 2pynnod)

BbiBoabl

Takum obpasom, uccriegyemble OpraHomMeTpu-
YyeckMe nokasatenu nonoBo3penblX KpbIC, Takue
Kak mMacca LWMTOBUOHOM enesbl, ANuHa JoNnu pas-
BMBLLMXCS NOA BO3AENCTBUEM XPOHUYECKON runep-
TEPMUN CpefHEN CTEMEHN HMKE, YEM Y MHTAKTHbIX
XMBOTHBIX BO BCE CPOKM HabmnogeHus. Makcu-
ManbHOE CHWKEHWEe MpUXOoOMTCA Ha HayanbHble
Cpoku HabnwoaeHns (1 1 7 cyTkM), a MUHUMarbHOe
- Ha 6onee no3gHue (60 cyTkn).

MepcnekTuBbLI AanbHEALWNX UCcneaoBaHUN

CnegytoLwmmM aTanomM uccnegoBaHui 6ygeT may-
YeHue NUHENHbIX Pa3MepoB LUUTOBUAHON Xenesbl
MOAOMbITHLIX >KUBOTHLIX, MNOABEPrHYBLUMXCS BO3-
OEVCTBUIO Ha OpPraHu3M XpPOHWYECKOW runepTep-
MU,
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XAPAKTEPUCTUKA MACW | OBXMHW LUMTOMNOAIEHOT 3ANO3M LYPIB PEMPOAYKTVMBHOIO BIKY MiA BMNMBOM HA
OPTAHI3M XPOHIYHOI MMEPTEPMII

Pukosa t0.0., Wynep B.O., Wynep C.B., MNopgiyyk O.0.

Kntouosi cnoea: wuronodibHa 3anosa, Maca, AOBXWHA, XPOHiYHa rinepTepmis, Lypw.

ExkcnepumeHTanbHe AocnigkeHHst npoeaeHo Ha 60 Ginnx NiHINHKX Wypax-caMusix BikoM 12 TWXHIB i Ba-
roto 180-230r. TBapuH uiel cepii NigpO3AINanu Ha rpynu B 3anexHoCTi Big Oilo4nx Ha HUX areHTis. MNepluy
rpyny (1) cknanu KOHTPOrbHI WypK, AKi Takox nepebysany B TepMokamepi NpoTAarom 5 roguH npu Temnepa-
Typi 21 ° C. o apyroi rpynu (2) yBiAWNn TBApUHW, SKi 3a3HanNu XPOHIYHOI rinepTepmii cepeHbOi TSXKOCTI
(42,0-43,1 ° C). Tineptepmito moagentoBanu 3 8 rogmHn paHky fo 13.00 (no 5 roguH woaHs) npotsarom 60
AHiB. Micnsa ceaHcis rineptepMia Ha 1, 7, 15, 30 i 60 goby TBapuH AekaniToBaHO 3 ekcnepuMeHTy nig edip-
HUM Hapko3om. besnocepeaHbO nicna Aekanitauil WUTONOAIOHY 3ano3y BUTAryBanu pa3oM 3 Tpaxeo-
ropTaHHMM KOMMNIIEKCOM, 34iMCHIOBanu npenapoBky LMTONoA4iGHOT 3anosu, Nicnsg 4Yoro 3saxyBanwu ii Ha aHa-
NiTnyHnx Barax BJIA-200 3 TouHicTio Ao 1 Mr. AHani3 ungpoBux gaHMx NPOBOAUNKU 3a AOMOMOrOK KOMM'to-
TEePHOI Nporpamn Ans opraHo- i MOpoOMeTPUYHNX JocnifxXeHb. Pedynstatn napaMeTpiB Macu LWmntonodio-
HOI 3aro3un obpobnsanu 3a AONOMOroK CTaTUCTUYHNUX NPOorpaM, AOCTOBIPHOK BBaXarv MMOBIPHICTb NOMUIKK
mMeHwe 5% (p <0,05). [JocnigxeHo gMHaMiKy NMOKa3HWKIB Macu i AOBXMHM LWMTONOAIGHOI 3ano3u LWypiB nicng
TPUBAaNoro BMMMBY Ha OPraHiaM XPOHiYHOI rinepTepmii. BusiBneHo OOCTOBIpHE 3HMXKEHHS Macu opraHa Ta
3MEHLLEHHS AOBXMHUW YacTKM BiANOBIAHO 0 iHTAKTHUX TBapUH.

Summary
CHARACTERISTICS OF MASS AND LENGTH OF THYROID GLAND IN MATURE RATS EXPOSED TO CHRONIC HYPERTHERMIA
Rykova Yu.A., Shuper V.A., Shuper S.V., Hordiichuc D.A.
Key words: thyroid gland, weight, length, chronic hyperthermia, rats.

The experimental study was carried out on 60 white linear male rats of 12 weeks old and weighing 180-
230 g. The animals of this series were divided into groups, depending on the agents acting on them. The first
group (1) consisted of control rats, which were kept in the thermal chamber for 5 hours at a temperature of
21°C. The second group (2) included animals subjected to chronic hyperthermia of moderate severity (42.0-
43.1 ° C). Hyperthermia was simulated from 8 am to 1 pm (5 hours daily) for 60 days. After sessions of hy-
pertension for 1, 7, 15, 30 and 60 days, animals were decapitated under ether anaesthesia. Immediately af-
ter the decapitation, the thyroid gland was removed together with the trachea-laryngeal complex, dissection
of the thyroid gland was performed, and then it was weighed on an analytical balance of the VLA-200 to an
accuracy of 1 mg. The analysis of digital data was carried out using a computer program for organo- and
morphometric studies. The results of the parameters of thyroid mass were processed with the help of statisti-
cal programs, the probability of error was less than 5% (p <0.05). The dynamics of the thyroid mass and
length parameters of rats after long-term exposure to chronic hyperthermia has been studied. A significant
decrease in the weight of the organs and decrease in the length of the lobes compared with intact animals
was revealed.
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